A 12-year-old Dutch warmblood mare showed a large firm swelling on the left side of the throat region at the spot of the thyroid lobe. Because no other clinical abnormalities were noticed, the tumor was surgically extirpated. Based on histological findings the tumor was thought to be a medullary thyroid carcinoma which was confirmed by the immunohistochemical demonstration of calcitonin and the presence of characteristic ultrastructural features of the tumor cells. Amyloid was not detected in the tumor.
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A 12-year-old Dutch warmblood mare showed a large firm swelling on the left side of the throat region at the spot of the thyroid lobe. Because no other clinical abnormalities were noticed, the tumor was surgically extirpated. Based on histological findings the tumor was thought to be a medullary thyroid carcinoma which was confirmed by the immunohistochemical demonstration of calcitonin and the presence of characteristic ultrastructural features of the tumor cells. Amyloid was not detected in the tumor.
Medullary thyroid carcinoma (MTC) is a well-known tumor derived from the C cells of the thyroid gland.4 After its recognition as a special primary thyroid tumor in man in 195 1 , 6 histological and clinical features were first described in 1959,5 and the term medullary carcinoma was used. The tumor also has been described in animal species including bulls, dogs, mice, mouflons and rats.lo Histological features of MTC are a fairly uniform granular eosinophilic cell type arranged in sheets and lobules of varying sizes and shapes separated by irregular and sometimes very thin fibrovascular stroma in which amyloid can be dem-on~trated.~ These criteria differentiate MTC from follicular or papillary and undifferentiated thyroid carcinomas. This paper presents the first descriptions of a case of medullary thyroid carcinoma in a horse.
A 12-year-old Dutch warmblood mare was admitted to the Large Animal Clinic for examination of a swelling on the left side of the throat region. The swelling had been noticed 3 months before and had increased gradually. Abnormal behavior or compromised performance ability was not observed. On examination, a round firm tissue mass, about 15 cm in diameter, was palpable under the skin on the left side of the most cranial portion of the trachea. It was only loosely attached to the surrounding tissues. Based upon its location and consistency, the mass was suspected to be a tumorous thyroid gland. No abnormality of the right thyroid gland was palpable. Further clinical examination of the mare revealed no other abnormalities. Hematological values for hemoglobin, packed cell volume, leucocyte count and differentiation, and serum protein, calcium, magnesium and phosphate were normal. Removal of the tissue (i.e., left thyroid gland) was decided upon. Surgery was carried out with the mare in right lateral recumbency under general anesthesia. The thyroid gland was dissected bluntly from the surrounding connective tissue and removed. Post-operatively no complications were observed. Six months later the owner reported the mare in good health and performing normally. There had been no recurrence of the paralaryngeal swelling to date.
Some fragments of the enlarged thyroid lobe were available for post-mortem examination. Tissues were fixed in 4% buffered formalin and routinely processed. Paraffin-embedded tissues were sectioned at 5 pm and stained with hematoxylin and eosin (HE). Additional stains used on selected sections included periodic acid-Schiff (PAS), Congo red, and the Grimelius' silver nitrate procedure.
A modified peroxidase-antiperoxidase (PAP) method was used. All incubations were performed at room temperature in a humid chamber. Dilutions and rinsings were done with 0.05 M Tris-HC1 buffer pH 7.6 containing 0.15 M NaC1.
Formalin-fixed paraffin-embedded tissue sections were deparaffinized, rinsed, and treated with 7.5% H,O, in methanol for 30 minutes. Preincubation was performed with normal goat serum (1 : 20 for 15 minutes). After removing the excess of serum, the sections were sequentially incubated with rabbit anti-calcitonin (1 : 200 for 45 minutes), normal goat serum once again, and goat anti-rabbit IgG (Fc) (1 : 10 for 45 minutes). Sections were rinsed after each incubation except after incubation with normal goat serum. Peroxidase activity was visualized using 1.3 M diaminobenzidine and 0.03% H,O, in 0.05 M Tris buffer pH 8.3. Nuclei were stained with hematoxylin. Sections were mounted with a synthetic resin (D.P.X.). Controls were performed by replacing rabbit anticalcitonin with buffer.
Only formalin-fixed tumor tissue was available for electron microscopy. This tissue was fixed in phosphate-buffered 4% glutaraldehyde, post-fixed in 2% osmium tetroxide, dehydrated and embedded in Durcupan-AMC. Thin sections were stained with uranylacetate and lead citrate and examined ultrastructurally.
Histologically, tumor cells were closely packed, arranged in lobulated aggregates or sheets, and sometimes partially surrounded by very thin connective tissue septa. Follicles varying in size were scattered throughout the neoplastic tissue and were easily recognizable in the PAS staining. In local areas a pseudotubular pattern was also seen (Fig. 1) . Tumor cells were polyhedral or round with ill-defined cytoplasmic borders. In most areas the cytoplasm was pale, eosinophilic, and granular in the HE-stained sections while in some other areas the cytoplasm was empty or vacuolated (Fig. 2) . Local necrosis was evident as was infiltration oftumor cells in blood vessels. Congo-red-stained sections examined under polarized light did not reveal the presence of amyloid. Grimelius staining was positive.
Immunohistochemically the tumor was positive for calcitonin although the staining intensity was variable (Fig. 3) . The tumor cells in pseudotubular areas also were positive while cells lining follicles were negative. Additional controls were negative. Electron microscopy demonstrated a fairly uniform cell population containing numerous round membrane-bound, dense core cytoplasmic granules. A thin clear peripheral halo was evident in most granules (Fig. 4) . Follicles in the tumor were lined by cells that did not contain such granules.
Histological, histochemical, immunohistochemical, and ultrastructural investigations in this case reveal typical features of MTC as described in man and animal~.~JO Amyloid that has been reported to be a common finding in such a tumor in man' and frequently in animals,' was not detected. The fact that amyloid could not be detected in only a few tumor fragments does not conclusively indicate that this material indeed is not present. Negative staining for calcitonin of cells lining follicles and the absence in these cells of granules ultrastructurally make the conclusion obvious that these follicles are remnants of original thyroid tissue. The diffuse distribution of tumor cells and the presence of pre-existing structures suggest a multicentric origin of the tumor. Multicentric and bilateral C-cell hyperplasia has been shown to precede familial MTC's of man9 as well as MTC's in some strains of rats.2 It is difficult to say whether the thyroid lobe in this case had had preceding C-cell hyperplasia. It seems unlikely, however, that this case belongs to the group of familial MTC's with genetic background because only one thyroid lobe was affected.
Pseudotubular patterns in some areas of the tumor were the result of a perpendicular arrangement of tumorous C cells on a fairly thick fibrovascular stroma. This pseudotubular pattern is quite different from that of tubular and follicular structures in variants of MTC's described in recent human literat~re.~.~ In such variants, immunohistochemical features of both follicular and parafollicular cells have been found together in the same cells; these findings have polished up the discussion about the embryonic derivation of both cell types in the thyroid gland.3,' In our case no follicles were found in which calcitonin-containing cells were seen bordering the follicular lumen.
Normal levels of calcium in this horse seem to be in contrast to the calcitonin synthesis by the tumor. As no serum levels of calcitonin were determined, it is not known if calcitonin had been released from the tumor. Furthermore, medullary carcinomas producing an excess of calcitonin may be accompanied by secondary hyperplasia of the parathyroid glands8 which may indicate a compensatory response to maintain calcium homeostasis, but other possibilities which explain parathyroid hyperplasia in rats with MTC have been discussed.z
